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The appts comprises a sequential arrangement of a cathode electrode 
(13), an insulating layer (15) and a gate electrode (14). A micro hole 
(20) penetrates through the gate electrode and the insulated layer. 
When voltage is applied between the gate and the cathode electrode, 
predetermined amount of electrons are emitted through the micro hole 
from an electron emission surface (13A) of the cathode electrode. 
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sj^doL. ■?-©±ic:s iOj ©T;^i7i56 sj^ffiu (0 

39 (a) ) . J*:t»T^'>^';VSl51 *Xy9^>i^bTV 
;^i'156 ©T©3'>^';l'88i^S:ISP3«l»»wr5 (^0 

(b) ) . )K\z9y9)\fm\.^\-&mS».K^X9>9»^ 
S151 ±lCTaj O3 ©K1S3 SJg^U (039 

(c) ) , ^ViTTaj Os ©K153 ±JCS i Oj ©» 
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:?'r:/©s^ftaiig'&, i9iB©038. 039©«?-ttaiiE 

[0 0 5 0] «±si?gbfcm^tttaisi4, ;^t:>M!© 
t)©T*s*^ j:nttt»]©¥ffii/©«^ttffiiig*tft 

041 (a) ~ (f) B¥MS!®«^'&taili©S«B4 
50 [0 0 5 11 cw^'-f :^©«?ftlflaiJ4. ¥BiiW»:««ffl 
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[0074] 
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[0 0 7 5] El~07tt. *5!M««Tfi:miS («I91 

u^mm (FED) icafflUfciB-®^««sf feffl 

[0 0 7 6] *SIM0!llCi55*-cX:/KSfftt, H22 

[0 0 7 7] «^&taiIg25lC*3VsTa, i^CDS85*«Wr 
STSfH 1 Siy:023t[^»©^0T*503 iC^R-r 

•5. 

[0 0 7 8] C:n6©*y-H«ffi7'f>13±»ri»iR® 

tto«»*0'y-h«ffi7-f>i4t*tjg«sn, ens 

[0 0 7 9] Sfc, ft*y-H«a9-f >130»tt«» 

T^^vs) i^mm^Si (0i7©io7 tp5i«©"6>o) k*-* 

[0 0 8 0] CCT. *B»HlSlCtty-h«ffi5'f>14 

*»^;^7y-Hllffi5-l'>13tS-r5dFLgwi ©^S®R 
J^©®/J^?L20*J*y- H3^-;>i: UTJ^ffiSnTViS. 

[0 0 8 1] *y-Haffii3a. ii!Mj«©^u:^x>x 
>^;k t'J:/7^>. ^'>yxxx ws.., T;i'5r: 

r^A^TJ^lST^. •€•©»$ f4 0,1~0.5 umtbTV^ 
IfijftmSd, S iO> , S i> N4 

CVD*fcJ:0> Wati *tlum*« (» 
$U<H 0.1-0.5 um, J:©C!jTtt 0.3/tm) tUT 
}gjasnfcfe®1?*-5. m^]>K20\t. gwi *J 0.1<im 
~»tfm"r, Ky^p48t«m~Sc+Mmi:LT. y— 
h affil4*t»-?«XttA:r* J: 3 icEWSn 

[0 0 8 2] g^tffiA^;l'3fi!l®StK2». •€•© 

TttffiiS©±ffifi?i:^JniUTSltP,nTV».5. :i©±IK 

«ffilR. IG. 1 BCa«)g*S$nTVi-5. 

[0 0 8 3] ±ia«^ttffliitct5ViTK. ±fRmm^m 

>14*a*?U J:n60W«CBf«©«JEESHJllBr5Ct 
(cJ:oT. 5ttrtS-r2.iaj!l^«rt©^a/h?L20rt©*y- 
H«ffil3fcBf5e©«l!L*t*»*»S t. #»/h3l20rt©* y 
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■5. 

[0 0 8 4] ;i©it. ±ffi«^aaiig*trt«snfex 
i »w i t> T&a/h?L2oi^©* y- H«ffii3*i &ttms n 

fc:aT*^±E«iI»^aK J: 0 * y - HOffi^'f >13 1 7 
/-HT*4»^tS/1:^;l'3 0S?iaffi 1 R, 1 GX\t 

iBi:©iBjfcBiiinsnfc«ffCioT5fc:iiiasn. y 

10 0 8 51 CCT?. H2»Ca%-r±5lC. *V-H«fli 

13±©iaai?L20F«glcSa5Lfcgl54)-©±ffil3A*t7 5<y h 
y-h«ffii4-*y-H«ffii3ra(;:«jBE 
&^ttiL;^ISlc«««i:SE. »±ffii3Ai:)»t3TiiS79 

[0 0 8 6] tJ£oT, (a^&lilS) 13A*>^ttta 

^^nsa^ettifSfiffiE. tia3JfLTiiff-r-6©-c. 

ft/jNa20;9» eiS[(ii$n«tt? e liii8S;»t« t D Slid C 

< , A y- H«ffii3©a/h?uoicatj»ij-©±af 

13A*>6»ffi$n5©T?, »ia«?©«At*«<3a:0.. 

y©]Ij«i© J; 5 1 ^SlC'f :t >A««»l'-r-5 C i:*t;a;< . 

[0 0 8 7] MIC. STSii:tiir.5fi5i^s*y-HSffi 

13©i8/h?L20(CBatrfigi>©±ffil3AtbTVi5©T. 

©±jSi3A iy- h«ffii4i©B8*t-t-^i.iinT*j D , 

ll±fc^KUT:fe(t**^&, 'J 7 h:t70!£JS!6^;i<. 
^ [ 0 0 8 8 ] 0 4 tt. «iFftajgtg5tii/i:*;;i'ifc J: 

•3 Tia»4T 6 nxtt * F E D ©5««n»i»«igT* 

«Ta:{tliE25i®3tffiA:?iJV3<i:tt. ^SOtf^- 

h->-;i'7icJ:oT»±sn5. -^-LT. «^ttaiilii25 
tft3tiS/x*;v3totBi©siiJ (HI ©30) tt, 

8>4»6»^3nT10-«~10-»Torr (10-<~10-'Pa) ©R 

asicft*. ;*y-H«ffi7'f >i3i:y-heffii4t 
fi, **FPC (7i/'^>':/;i'yu>h-y— l<) 
5. 6\zi:^x9m\zis§m\zmm-in^, 

50 [0 0 8 91 HStlfcly^S 0.4iBtL. *y-H«fii, 
■re- 
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hmffi©i|i£UTnfc 0.2mtLit (BPS, 
05^MSP (03 ©22) mi^t: 0.2iiimX0.2iiijii tLtt) « 

s. 

[0 0 9 1] 5fef. H5II^^J;5{c. iJv7.^mi±. 

ic. *y-H«ffii3, ittiH^iiis. y- F««ffii4*jij*:« 

[0 0 9 2] ^{C, BI6lC^-rj:5»C. S*Stt'f:t>X i 
y?->i'^©S;^ttx-;5'>i/'(cJ:D. V'JXV^Xi; 

i9*»?¥fiEUttv>«Bf©y- h«ai4o«5^Rattaikjii5 

JO 0 9 3] i*:{C. V'J7.V^7.9\^^^^h, HUc 
a^Ufc«7-ttlHjli25fr5. C©:;5ft-Ctt. iKltfm© 

[0 0 9 4] tE*®«?tttaastifc^Ttt. «©v-fi^ 

n5^«yyis^©fc8e)tc, ia&ji©a/h?L*:t-/t-iy a 

*«WIC«tJ<tt^ttaiigTtt, 07 (a) fc^ 

^\ ^1t, 07 (b) Ca^fJ:5{C. :*--A--Xy5^> 
[0 0 9 5] 08 tt. *56M©az:©S|Jt0JS^-rHl 
[0 0 9 6] CW^JTtt. ;«7y-H«ffil3±fc. ii^J- 

sttTVJS. •^■UT. »Kl6©^s/J^^l2o^catf^|^^•0± 

iiil6A*t«?-ttmiS<i:«:D. «^«i:taj|f35«t#|/$$tl 
[0 0 9 7] »IRl6*#}<«-rs«^ftffl«jH©{i:»M» 

y- Haffii3©«gE«<Bfi t) < ^1 1 tc J: 

f). «^©»ai®«:«)©*y-H«fiiy_}.ilfllteD 
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to 0 9 8] sfc, n^^mt^m^momt 
t. j:©»iss^&<tt,*v-H«asaty-h«a 

©a;* 0 ^5 ®«©I|S^«(CS:3 Tffitt* C i IC J; 0 . 
il©»Re, KiEt;tJ:5;iTi'i^D5jT-;H20 ©}g^ 
ftOJI^fciSffc, ^«)fiBRU«:»lcieft)i©JgfiE- 
i^- f-«ffiSC^/hE©^gEtHt>&lBl#aifi;6<i;5 

to 0 9 9] ±EU&«i^ttai!»HA»6a«|||R*t, ]g 

«S0 2iJ-©lg(T©;S*ICi8ttenTH«®*tj:<. 

»Rl6OfllS*2000AiUTVi5. 

to 1 0 0] ±iBLfe«i^ttttJ#,R©fi:^Hfttt, *V 
- HS«©#|^tj)^©ft»H»J; D fc'hSti;: 
t<, S-OeVKT-Ciillidtil^icSSK, 2.0e 

» v£(T*tHicj:ii. cine. mws. «iy-H«aaof 

I^^Ii8i»S*»6-c»«. ft*, *V-H«ffi©«ijfc» 

«ttT«, (tt*MSIc4.02~4.87eV) , 

:^x> (tt*M»4.53~4.95eV) . i^DA ({fc*R» 

4.5ev) ^mmtx^. 

to 1 0 1] c:5Lfctt^«aMfcRttT». y-f^^ 

>H mC7^;P7 7X^''f-\-^r>H rtt^MS 1.0e 

? T*5«^Jrl4, 5X10' V/m£tTO«l!l®»3Tx 

■p. -S®fiSffiKS!i*<pJfigtft5. 
[0 10 2] Sfc, C3Lfe7*Jl.7rX^^'f-\'^>K 

e»U3nsssgfi©j^HYt;^£05j:t*tTt-5. -ei. 

»0. 'f^>tJ;DX/'«2;^'U>i^$ntC<H©T, ft 

to 1 0 3] ^''fi'^>H«^(cffifflpj|gftfe?tim«j, ■ 

RiLTtt. LaB. (ft«fM»2.66~2.76eV) , B 
aO (tt*H» 1.6~2.7 eV) , SrO (tt»H»l. 
25-<1.6 e V) . Yj Oa (ffclTMft 2.0eV) , Ca 
O (ft^Hft i.6~l.86eV) , BaS (tt5^Hft2.0S 
eV) . TIN (tt»H»2.92eV) , ZrN (ft»H 
»2.92eV) ^i)m\fin^. 
[0 10 4] J:5 bfc)B!^KiB®,Htt, HiBLfeT'f 

4.6eV) «fcifc'>tT{t*M»*t*»ft»3/h*VJCt*t1* 

ft*5. ilOtt^SMSa 3.0eVKTt-rs 

®*«asLv>*t. cn«p«ffim®BijD«jEEt©iaMtt 
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[0 10 5] *V-h-«ffi7'r>13*t?&gfcffi 

[0 10 6] Hic. 7*;i^7rxy-f-\'^>H»il«fl: 

a, »Kl6S«:;!it»<T«/ha20(DJSB{C?|F«UTVi-5 

[0 10 7] -eoffitt, mi9i-omMm\tmi>tm 

[01 0 81 H9tt. m=0||iS«^S;3^-rH8i:^tt® 

[0 10 9] z.(nm-r:\t. *y-H€ffii3®«/h?L2oic 

36S«aii8«»CJ;-3TJg*KL/. ■€-0±ffi36AS«f^a[ta 
®tLTSTF-jS:mai45S«^L.Tlri5. t5|g36tt. ft/h 
?l20SJg^bfeS»C|9:tt5. J:©W{tfe:3Ttt. 7;>5 
n'>A©K37 (fi«ii8-C5^-r) h«ffil4±lCJg^ 
U. »Rj5l3SI«t7;V5-'>AR37±{CltaU&»K« 

[0 110] c:©«iJtC*oTf±; fi«JEB14*JBj|g-c« 
'J 7 7^lCifta»38©-gB*tm/h7L20l'?»CSALfc 

•6. 

[0 111] iaio», %m<omim^^tm t.^f»i<D 

[0 112] C©«Ttt, H9©»R36lr#AT. t6» 

Bi5©ief$<kr)feffiK mk.\i7=^)vy7 7.i^^^'^y 

H©P3«|-&Jg^M6<£JKfieU. -5-©±B46A<&«iF4S:aiffi 

7K-r47ttij7h^7ffl©7;i/5:r'>A«, fiSSTTRT 

48li7;U5r:>J?AK47±tlt8[Lfc*ft«fe©Q-C».5, 

[0 113] :i(r>m\zh^x\t. 7=^)17 jT.if-i'^^ 
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[0 114] mmm^<r>m6,9i^m-m tnmom 

SB. 013^03 a:^«©|*aB]-CJ&^,. 

[0 115] coWfc*t>Ttt, «^4S:a}iS65©««x 

««22©|fii»115*, «S«©W»««9UT;:©«» 

95ICfflSn^.M«©»i&BSK^>*tie-DTI»*$n, 

•6, ;*y-H«ffii3iy-httffii4a:©(Bj©nijBii) ti 
f4. iuma«T%)Av>©-c***«. /jNSti:«r««a*i/ 

^©^J{c*-dT«. f!(HB©#*««f9K*tt«i:ra«l 

[0 116] lal2^i«^•&^il©«^J^^£^•rla2^:l^«© 

[0 117] ;i©fifiita5oTa. *v-H«ffii3±ir}^ 
j^3n*^«&SE. tt, *y-H«gl3©a/^a20T 
©««©**»T*v-HmffiSiiit¥ff«caD. 1^^ 

Wij'jitf&'b u >x© J: 5 \zm UT, y- h«ffii4©a 
-a? /jN?L20Ki5t'i8P^}'©T©* y- HaffifiB5>*» &»a-r-5 

\iZl3.^. 

[0 118] ;:©&«>, «3tffi/^^;U'M6j*»5^f3»a« 
^Si5!ffi-rs«?ftffliil3B«. y-h«ffiT©8B^^© 
-«ttJga^J:5Jc;4oT, Wiam-©^JS(5(Ilc*5lt« 

ta«?^©a*^<ift-5. 

[0 1 19] lili2ir*5V>T. y-hSffii:*y-H«ffi 
^©£Mlgli!^d, l9«SM©^^a£E$V. tt^ 
30 t. «#5aSFi »4. i£«lWfc 
Fi =V, /di 

T**en-5. HJIT. ditfp-fe, t»)=0.3 um. V 

. =100 vtr-st, 

Fi =3.4 X10-«V/CB 

I «. ifelC026-Clft?gbfcfie*©V'fi7D5"y7'T©S 

i^siSFa ©#^j-KT (BPt. fmwLmzwri>^mi 

[0 12 0] ±e©J:5tCitei&Sl5*t3!!MSt!©JiiBa© 
40 »C#«L/TVi-5®-C, ^»©«/jN?L20*tJgJ«$nfcy 

015 (a) , (b) ©idfCt&^ttttT-bAVidt. * 
5014 (a) . (b) lC^-r±5IC. Ar^AAtttr-S 
©*ta*l/H. A=:*/,ttfc:l-;5ctKi:D, ft 
/jN?L20©5&ffi*^SS< » 0. »ffltt^©«*t^^< ittoTff 

[0 12 1] ±|2©CTT«, y-hSffii*V-H«ffi 
^©mBIti $'0.3tfm2:l/T^^-5;»n rOfflRSlS 1.0 
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±EMEI m^Kt T*^) * l.OumiL&^S 

[0 12 2] 011, m><j>%^mmt. Hn-aigfc 

to 1 2 3] 5fe-f. BI17JtS-r<k5lC. 5!f7X»«ll± 
>IC/^^-->i^LT*<. te«Jll5»iiQ«S(ir)5^3Sg|: 

[0 1 2 4] iai8fc^rj:^k:. Sj6;tt^;f >x 
[0 12 6] i>cfc, w-:?;^h-7xi^99*i8asu hii. 

016IC^U&m^ftfflig6S. 66if ^. 
[0 12 7] ^-Offitt. l»EI|-©*JSWfc*ft5t^ 

[0 12 8] H20tt«A©||Jfifii|*^fHlli|f«®l9r 

[0 12 9] Sai3l|-©g|JH>}t*3tt.5AV 
- H«ffi±IC C ©|»J«ttff J: 0 tft*Mft©>jN$ t,>«fj 

[0 1 3 0] fip^. *U:^x>. t;nmifi^ 
V- H«ffil3±©il>a: < t feSffiSfHWc^fc 

«ffi35Ma!®^«Si5£t>|.©ffi«-Cji(SgjgSig-C|^^l^, 

[0131] S^i* ttiS75*±iH© J: 3 ^ t 

J'J:D. fi«ffffi»i*tRl|gtCft4tt,i591HB»-©*}fi 
MtCJ:^.^«t. «?iS:fflffil6B*tz2:<;ftoT«?-ftffl 
S*»iiiDr« tV^a WI2»H©||J6«lfcJ:53»iRt®jR 

[0 13 2] ia21ttJg-t©S^«B($a^-riaili:|S|«©»f 

[0 13 3] ;::©«a|{i. WE||H©||JS«flft:fe»t-5*v 
- HSffi®a/^^LT©a54^•lc. y- Kaffi«|iS«|Gfj: 

irEfEs©iii6^jic#DDbfc0iir*-5. 

[0 13 4] fiPt. --^f^ *U:/x>, i'DA^^vS 

a«*y- K«ffii3±©«/jN?L20ToSi»»c. 7^;i.7 
rxy'f-^t>H^©»K36S«3»U ««3^©jq 

<i«£m©js«T«6ift;isieTi»*b, m^ataiiissi: 

UTV^*. -E-©«!tt. fl(ffi®H©||Jfil5l|2feaCt(nBaH© 



^^"^ **Bi¥8-264 1 09 

[0 13 5] «^ttaiai85s±ia©j:5ic<(ij«r.5ct 

I' i . <S«flEK»*tflI|Bfc&« i n 5 WEIIH©^ 
<53!t*i. »K36©±ffi36Ai:»K36©«H©* 

«^ *Hliii*tj£< &o T«^itaj«*Jigjaf s t ^> 55a 

«i:©3x;^©34;S*tef-frxii-a-en5. 

[0 13 6] H22ttSlA©ie!S«|*jS-rBlli|^«o|» 

[0 13 7] cowfj. uraH»ia©*j|«fc*»tsAy 

if - Hefiii3©IS/J>?l20T©Se5)>±lc«^tf7*;i.7 7;^ 
^''f-\r^>H©n«#jg<^6sa8:tf&«iis, 

©^WICfHlBLfcWT* 5. 
[0 13 8] fip^, *'J:/5*>. i^DA»*6 

^c«*y- MSffil3±©a/j%^L20T©Ki>lc. 
r;^^''ri't>H«©P3Jt#}^^^6*«(t. «ffi5i!S» 
0«Sa5a^©««TlftRJiSiBT»*U, «^tttajfi 
95i:UTV>4. ^©flistt. gtrESBi©^||«aoe|aia|| 

[0 13 9] «i'*tflil95*±i2©i5fc#|<$-r-5Ci: 

Sijjs***^^ t 5 S(rEiira©3iifi^qjc 

i-53»«t. nii^J^«:46©±ffi46AtP]lt^}g#46© 
MB©* y- H«fli±jifi3C t te J: o T«^»aiiii*Jjg 

1 ■5S4«t©3)c&©«4;idj^-a-x«-B-en.5. 

[0 14 0] ia23tta;fi©||l|^f!H£^t-Hlli|f«©»f 

[0 14 1] C©^yjTtt. itfEi5E©^Jfi«3|(C*t>T0 
19IC3tt^§:&ttl.;,5^>>jr^j^4,T.,j,^l^^ 5t;y-H 
7 «ffil3Tfc^ft©|6S^15««U, «iP^ftHliS96tl.T 

[0 14 2] «^aaiSi96S±|3©J;5lCfl!eS1-SCt 
J: D, * y- H«1f 13tt#»®m-c|gigli51c3?J$3 

EIBH®^ffi<«ic*tt5ti^St7<bs. c:©j!i(:: 
ic, *v-l««ffi©SM«5^ii±(c7t;P77;^y-f^ 

^>H«©«K13, «/M,20TlCI»)836. n¥kmm& 
[0 1 4 3] et±. *^W©||J£«l|SaWL.ft:*t. 

©*^s^^l^^*algg©ft^l^e^)JB3lll;:g^^-J:5,-^JJ,^Jg 

to 1 4 4] fifj;ltf. ±SEUfe»Kl6©JgfiEjg«tt, >!, 



—78- 



19 

[0 14 5] »K16. *V-H«fiil3«?co«S?^jp;t)L, 
( — !f it)i»HC J: « X y 5=- > i^^jft L Jt ffl 

C0 14 6J ±^l.fcS^ttaiilg«, FED{C» 

[0 14 7] ^fe. ±xELfc«^fttilil(Offli^tt. FE 

[0 1 4 8] SIC, ttiiisn-5ia[7-a, ii«»ffiisftii 

[014 9] 

[0 15 0] «iTiS[mffi«i|iaMicVfit;^oTVi-5© 
®«S/h?Li&a-3Ti*ffi$n^.J:5tC-ftio fit? 

[0 15 1] tim.m<r>n--^m um^sit/jN^ 
^B-o«ffi|B]®EUl*t/^s<, uro^aicgi* 

^<fto. rnjcio. i(ria©86««tii:»cr-6. 

[0 15 2] |&«JS©a-&, tSft©«/h?LIHl 

[0 15 3] iitmmimii%t\itwi.'ri\t.. »-©«s 
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a? 

ttiiisnse^ctt. m-©«fil©a/^?ncJS^»a^>© 

[HI] «-®llltWK:J:«x-<x:/W«|»OB«tf; 
[B12] i^ii'?'ttui]e©«7-2S[d]i£tg£K§a-r-&;^ie>© 

[B3] ^T-f:^:/KSlI©5««l54«»lfWaBT?* 

[04] llx^-x:/W«SolKW[«4«ia-C*-5. 
[H5] PI«?ttfflilSHjt©»-;5^5^y:r*^-niS*« 

[0 6 ] nfk=i-wmm.<n%-7.7-*j ^/^wns** 
[H7] «-osi««©sg5^w«js-r«^ttai»oiJ:* 
[0 8] m-©^!SWlcJ:«rw';!^:7'W»S©S«J6 

[B9] m^<o%im\zi.^^^7>'^v^iim.<r>wm. 

[010] mE9©l^l6fiiillcJ:4xwx:/W'f«ll©S««: 

[Bill %i^<n%im\z^^'f4 7.'fX'-{mtL(immk 

[012] ^mT»tH«g©«^»ffltttg^£iJiM-r*/S:«)© 
[013] RxYX:/l''f«jl©M«5«ISi^/R#HSHT« 
[014] iga/h?L*/N-;<7A«fcEUfcS^ii[ai!S©as 

[015] ^a/J^?Ls»?•«lcE^fc«^4i:ala^©«^^l^: 

>;¥M0TJbS. 

[016] ^H©3^1fi«si®^Jg«»Hci-5TW';^yW'fsitt 

®Sffi«t;^fl:^i$fiS0Tft.&. 

[017] mE®g^Jg01ltCJ;S@?MaiB«ifiom-XT- 

V :^i£*-n£^a5i)'»fai0Tr*-5. 

[018] |5I«?«iflilSSIji®SB:i;^T-5'y«3^m#:W 

5J-»fS0Tfe5. 

[019] nni-mmwtn%^7<'T'j-f^^irwm 
[020] SBA©ilifi««iKi*7*w'X:^W'f««®sait 

:*cSS^)-»rffi0T&-5. 

[021] ^■fc:©^i£^fcJ:«r-<x:n'-i'S»©S»» 
[022] »A©lllfi«fiIKJ:4rYX::/W«B©B»il: 
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[023] %ii<Dnmmzii^'f^yL-:f\^^%fi(r,m3iti 
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